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[g#j] [PURPOSE] 

WzMjkftMffiMWMfsJlk.^ This invention offers the chemoluminescence 

&}ft&%>W<Dit¥%ytjjW;RXf procedure of a saccharide hydrolase label 

£Ji;ft£rSHfc1"<5o immunological active substance, and an assay 
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method. 

[CONSTITUTION] 

^lNjkftMWMW:W$tf&¥ In accordance with the present invention, there 
#J?2H4$3Sf &\ t is provided a chemoluminescence procedure by 

LT— ( 1 ) allowing a saccharide hydrolase label 

immunological active substance to react with 
cypridina-luciferin derivative which is expressed 
with the following general formula (1) as a 
chemoluminescence matrix. 

[^3] [FORMULA 3] 




<R 3 )n 



(5t4iRi ^<tI>*R 2 te^tl? (In the Formula, 

-h/^ftUizk^JE^K f$MW 1 ~ Ri and R 2 represent a hydrogen atom, C1-C20 

2 0<DT/V3f/Vg, j^^ic6^ alkyl group, C6-C20 aryl group, or C7-C19 

2 0 07!)-/^ Xfij^il: arylalkyl group independently, respectively, R 3 

7 — 19 (DT V —}VT/V3r;V& represents a C1-C5 alkyl group or alkoxy group, 

R 3 fij^^Sfc 1^5© n represents the integer of 0-5. ) 

Tsv^rsv^ TsVzi3r-s&%:7F And an assays measuring method of the 

■f\ nliO- 5 (D%E%t%7jki~) immunological active substance which is a 

V%:t>£tiZ) $ measurement object in a sample is provided by 

a: y l/W^tfc t fclfc £ it 5 £ t using this chemoluminesscence procedure. 
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[CLAIMS] 



[ft#«l] 

x-{®& (i) 



[CLAIM 1] 

A chemoluminescence procedure which is 
made a saccharide hydrolase label 
immunological active substance react with 
cypridina-luciferin derivative which is expressed 
with the following general formula (1) as a 
chemoluminescence matrix. 



[FORMULA 1] 



CH 2 OH 

HO^p— OB, 
HO OH f " 




(R 3 )n 



(*tpRi *5«fcl>*R 2 nzti? 

mftsfcfc, 7k^^, ami 

|7~19 ©7 U — ;>7^*/V 



(In the Formula, 

Ri and R 2 represent a hydrogen atom, C1 -C20 
alkyl group, C6-C20 aryl group, or C7-C19 
arylalkyl group independently, respectively, R 3 
represents a C1-C5 alkyl group or alkoxy group, 
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2£&r^ R3 itfi<^%tl 1 — 5 n represents the integer of 0-5. ) 
S^-fo nteO-5<D»£ 

>v*s? v vmmw t to tsit 

fee 

[ff*«2] [CLAIM 2] 

^OtK^-^^^^I^^!^^^] A measuring method of the immunological 

ffiVkMIHb , Kifsf ^^S'J^^f^ active substance which assays for the immune 

^"CfoS&^^tfSrtt^W^ <D complex of a saccharide hydrolase label 

fit^*S 1 !5f!c<D immunological active substance and the 

{k¥$&ytjjfe$:^^2> ^. 1 J; immunological active substance which is a 

•9 > S'J^^l"^^J?r^4i"5 w £ measurement object in a sample, by using the 

£#^£^S:fe!S^(ft?i¥H4^jSf chemoluminescence procedure according to 

<DMfejj8k 0 Claim 1. 



[3§^PifclflfrtM [DETAILED DESCRIPTION OF THE 

INVENTION] 



[00 0 1] [0001] 

[MM.t<D$ mftm] [INDUSTRIAL APPLICATION] 

^HWfaftMffiMWM This invention relates to the assay method of a 

^jS^^St^!^ t-tcity T saccharide hydrolase label immunological 

t'^^4i!i$^JD7k##?$^ h active substance, an avidin label saccharide 

5V^2fc*;t^>'^f&&tAn7k#fi? hydrolase, or a biotin label saccharide 

mm<D%mMzMt^o hydrolase. 

(Df&l&mfeXfel-i&m^Wimz. The immunoassay procedure of this invention is 

^'Jffl £ tiZ> 0 utilized for various diagnostics. 
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[0 0 0 2] [0002] 

[«*Ott«] [PRIOR ART] 

fti^N feiJ®^^S/S{^S^< 4 These days, the chemoluminescence enzyme 

J±/Ty±<j (DftWfcjS^Xv immunoassay (CLEIA) attracts attention as 

*?Hr4 A/7yt^- (RIA ) tools of analysis, with which a radioimmunossay 

\z.ftt>Z>ftVr^8ttVXik¥ft (RIA) is replaced, in the field of the 

ftM^j AST y±^( (CLEIA) immunoassay based on an antigen antibody 

£ti/Tl>£ 0 CLEIA ©ffl reaction. As one of the typical enzymes with 
^ib;fa5ftS#J&l^£>— which CLEIA is used, it can mention a 

UT N & —D — jfy ? Yi/tf*— (beta)-D-galactosidase. The adamantyl 

H&hlf&^bfcX^Zo dioxatane derivative is reported as a matrix for 
$ —D—jfy? Yi/?—l£ carrying out the chemoluminescence assay of 

^IBft^fi-f 5 b this (beta)-D-galactosidase 

Xs T^vyf/^t^t^y (Unexamined-Japanese-Patent No. 2-180893). 

|£^ft;65$||^£;txTV^5 (#|f| However, since the adamantyl dioxatane 

?2-l 8 0 8 9 3) 0 L#>L& derivative has the peroxide structure in the 

T#^s*Ff\'*Jjr*t^9 molecule, it tends to cause redox 

>1$^ftfi#^rtfci&^b^^ decomposition by the degradation by the light 

ia^r^^S <DXytRX$f&\z ck 5 and heat, and reaction with a metal, and for this 

ftM. t (DfcJfc\Z X 9 \s K reason it tends to cause the error of quantitative 

5/^^«?I^S:U<, analysis. 

ZtDtcftKfeMfttfrO^^&lfR Moreover, in order to make the measurement 

#^i"V\ £fc, f&y&tptDMTsL object in a sample emit light at measuring time, 

#^^£Sy^B$lC^)fe£*5fc it is required to make measurement liquid into 

£>K, MfeMfc^T y strong-base conditions (for it to be pH 10 or 

(pH £1 0£l±)|:f5r tifi more). 

>&WzXh 9 \ L^LT, Thus, a (beta)-D-galactosidase deactivates in a 

# ]) "CHj3 — D — Uyt Wtf strong base, there is a disadvantage out of 

— &ti*!kWi ]) (Df^ which the waste liquid of a strong base comes. 

[0 0 0 3] [0003] 

— fE#O^^T}>^/WUv^7 On the other hand, the existing 

^ V Vf^ffcfix 1 JI*I@£^ cypridina-luciferin derivative reacts selectively 

^-^riX KT~;3->\ t with active oxygens, such as singlet oxygen, a 
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K ci ^7 v/* /^Wffitti superoxide anion, and a hydroxyl radical, since 

M b*M$l#)\Z-IxJ& %%1rZ> light is emitted, it is known that it is effective in 

^ 1 h CI ti h fe&WM <0'$A the microdetemination of a these active oxygen. 

£fi(w^$j-Cfc<5 ^ tt^hfi However, it cannot make light emit with an 

TV^o L^L&^kSI^J: enzyme. 

9 £*tir3 - t fiT*# t£\i\ Moreover, it is known that the sardine luciferin 
IZlttt&WtoV^-frf/Vjv*/? has the structure similar to the 
a: ]) yjft^ffc t W$k <DWi&$: W cypridina-luciferin derivative of this invention. 
-TS-f = y ytftob [Inoue, S. et al. Chem.Lett.417-8 (1987].) 
ftTV^S Clnoue, S. Chem. However, this only emits light only with a special 
Lett. 417-8(1987] Q L75>L&/5> enzyme called a glucuronidase. 

t ^ ? 

10 0 0 4] [0004] 

-?:;i~e> — ^^SI^^^^^Tr Then, an assay of the immunological active 

tfflV^tiTl^^K j3 — D — J3 substance in the mild neutral condition using 

b H^<DWM7kftM saccharide hydrolysis enzyme labeled 

^^^f^^i^^^rfflV^fc^ fift antibodies, such as a (beta)-D-galactosidase 

te^&&$X*<Dfz&¥tib%;V£$} used also in the common clinical-examination 

M(D^4/6^< M£ftTl^6o test, etc. is desired strongly. 

[0 0 0 5] [0005] 

[%Wt>m&: bet 0 t-TZWk [PROBLEM TO BE SOLVED BY THE 

JH] INVENTION] 

^Pftfcfflfc^J: 5 b-f ZWkM The problem to be solved by this invention is 

Its MZ&fg., iSSJSiS^ fHiii^o accordingly to offer the measuring method of an 

fifnft^{^TT\ ^MfcftMffi immunological active substance which is a 

MWMfiLfo. foSV^i^P;^ high-sensitivity, highly accurate, is able to 

MWMWM^iiW^^^tc^ IfeM perform under mild and conventional 

¥W^f£^ffW$y£;fr&£iiM& conditions, using a saccharide hydrolysis 

i"5^.tTfc5o enzyme labeled antibody or a saccharide 

hydrolase label antigen. 
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[000 6] [0006] 

[Wm*M&:i-Z>tclb(D^m [MEANS TO SOLVE THE PROBLEM] 

fc$&VR\Z.£.ti&. IMMfrfrfflffi According to this invention, it is offered that a 
MWMfiM^^^^&.^i'K^: ^ it chemoluminescence procedure which is made 
^^ft&Wb LT\ — ( 1 ) a saccharide hydrolase label immunological 

active substance react with cypridina-luciferin 
derivative which is expressed with the following 
general formula (1) as a chemoluminescence 
matrix. 

[000 7] [0007] 

[it 2 ] [FORMULA 2] 




(5£tpRi *3«fcTJ*R 2 tt-tfl* 

ti®&\^ Tkmm*. mm&i 

~2 0<DTA-*A^ £*$j&6 

iC7~19WTy — /UT/Vdr/W 
SSr^U R 3 te#<St$C 1 ~ 5 

S^^i"o n & 0 ~ 5 <7)g$[£ 



(In the Formula, 

R 1 and R 2 represent a hydrogen atom, a C1-C20 
alkyl group, a C6-C20 aryl group, or a C7-C19 
arylalkyl group independently, respectively, R 3 
represents a C1-C5 alkyl group or an alkoxy 
group, n represents the integer of 0-5. ) 
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[0 0 0 8] 



[0008] 

Moreover, according to this invention, it is 
offered that a measuring method of the 
immunological active substance which assays 
for the immune complex of a saccharide 
hydrolase label immunological active substance 
and the immunological active substance, which 
is a measurement object in a sample, by using 
the above mentioned chemoluminescence 
procedure. 



10 0 0 9] [0009] 

JWT\ #3893£Hfc:Mll£3ft93 Hereafter, this invention is demonstrated in 

-T5o *»3Bfc*5V v r, fti&& greater detail. 

ffifg&yo'fS.fetfifot. tctttfLf&$: In this invention, an immunological active 

MVfc'T&o ^^^T^V^SIfAn substance implies an antibody or an antigen. 

Tkftffl&^U^ft&^&JfS&yo As the saccharide hydrolase in the saccharide 

fl\z. jo ft <5 t L hydrolase label immunological active substance 

Tte* fflx.fi* a-D-^/Va which is used by this invention, for example, it 

£\ j3 — D — Pfls^V? can mention an (alpha)-D-glucosidases, a 

— "£„ o — D — H 7 9 Y*s&~~ (beta)-D-glucosidases, an 

if. 0 — D— #7^ hi^^— M (alpha)-D-galactosidase, a 

^£ - t 5„ (beta)-D-galactosidase, etc. 

[0 0 10] [0010] 

^P7K^>^?^^^f^^iS^6tlS In a saccharide hydrolase label immunological 

tt!fe)Wtc*3V>T % &j&^tftfgH£ active substance, the antibody which is an 

W^X*h%fcW\iQWfcWKJ& immunological active substance can use all the 

-f&£.X<D Sr^ffl antibodies with respect to various antigens. 

ri*"C#5o iitc* )Bf2lP7K##?!^ Moreover, in a saccharide hydrolase label 
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^^^^^^WStt^lK^^V^ immunological active substance, all the 

X, ^^^^3fStt^3KT*fc5^t antigens with respect to various antibodies can 

J^ftx #@^tf^tC>Ct-t-5^:TW be used for the antigen which is an 

inJfi£"fiiffl"1"<5 ^ t /6 S "C# <5 0 immunological active substance, 

^tftfi, ^"Jx.(^ % ^i^fD'i' Antibodies are, for example, the antibody with 

K^/w^^tefcf't'Siafts respect to various steroid hormones, an 

M.fM~?— # — {c^ti"5fetft> # antibody with respect to various tumor markers, 

MZ§i%£fiE\z.fti~ Ztfifc, an antibody with respect to various infectious 

yf - K3fc/WtVl£#H*<5}nft\ diseases, an antibody with respect to various 

^(D<fa&WfjiW-?£¥~(:foZ> 0 peptide hormones, other various antibodies, 

etc.. 

[0011] [0011] 

HijIHI^ioV^T, p^f K4v> In the above, as steroid hormones, it is, for 

LTI±, Wx.t£. T 4 , T 3 , example, T 4 , T 3 , T 3 U, TSH, TGR, FT 4 , FT 3 , 

T 3 U, TSH x TGR , FT 4 „ FT 3 % cyclo globulin, Cortisol, estradiol, estriol, 

t^c^D^y^ ^— s f-)/ progesterone, testosterone, 17-OHP, and 

— /K h yi/Jr— /K estrogen, etc. are mentioned. 

Mrpy, 1 7-OHP , 

[0012] [0012] 

MM~?—% — k LXlt^l^its As a tumor marker, for example, CEA, AFP, 

CEA % AFP % H-M . 7i (beta)2-M, ferritin, SCC, PAP, SPan, 

Vf-y, SCC „ PAP , SPan, (gamma)-Sm, CA19-9, CA125, CA50, NSE, 

y -Sm, CA 1 9 - 9 , CA 1 2 PSA, and TPA, etc. are mentioned. 
5, CA5 0, NSE , PSA % TPA 

[0 0 13] [0013] 

Jf§ Se £ LTIl, M x. (f „ As infectious disease, they are, for example, 

HAAb, HA(1gM)Ab , HBsAb , HAAb, HA(1gM)Ab, HBsAb," HBsAg, HBeAb, 

HBsAg , HBeAb , HBcAg % HBcAg, HBcAb, HBc(1gM)Ab, HDVAb, HIV, 

HBcAb , HBc(1gM)Ab % CMV, ATL, RSV, German measles, Chlamydia 
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HDVAb , HIV , CMV , ATL , 

RSV , », ^7^r^f7Ab, 

mm, mm, ^a^xv/i 



Ab, Neisseria gonorrhoeae, syphilis, 
mycoplasma, etc. are mentioned. 



and 



[0014] [0014] 

^7°^ Yftfr^yt L~C(2, As a peptide hormone, they are for example, 

x.fi, PTH , PRL , Jy*V PTH, PRL, insulin, glycagon, gastrins, FSH, LH, 

y, ?VjJ=ry. #xhV>, HCG, PF4 , secretin, C- peptide, PSTI, 

FSH , LH, HCG , PF 4 , ±2 calcitonin, somatomedin, HGH, ACTH, and 

v^y, C -^-ff- K, PSTI, ADH etc. are mentioned. 

HGH , ACTH, ADH teZ&m 

if btlZo 



[0 0 15] 

mmt L-ctt, fcifctf, 7i= 

b^y-r^y, v Y*jy, 7° 
d*^v7-; h\ napa, ?y 

i?=r*isy, V¥Y**yy, * 



[0015] 

As a medicine, they are, for example, 
phenytoin, phenobarbital, carbamazepine, 
valproic acid, primidone, ethosuximide, 
tobramycin, lidocaine, procaine amido, NAPA, e 
gentamycin, kanamycin, dibekacin, 
streptomycin, netilmicin, amikacin, digoxin, 
digitoxin, xijin, theophylline, methorexate, 
acetaminophen, salicylic acid, and 

cyclosporin, etc. are mentioned. 



[0 0 16] 

IgE , T/Vf~y®m IgE, 
CK-MB , ftim&W ( C3d-, 
C1q -), 5^b^, IgG , 



[0016] 

As another antibody, for example, IgE , allergen 
specific IgE, CK-MB, immune complex (C3 d-, 
C1q-), myoglobin, IgG, IgA, IgM, C3, C4, anti- 
thyroglobulin antibody, anti-microsome 



9/1/2006 



12/26 Copyright (C) 2006 The Thomson Corporation. 



JP8-294397-A THOIVISOIM 



IgA , IgM % C3 % C4, JftlM antibody, RF, ANA, fecal occult blood, D-dimer, 

^ p zfa zf V 9 and histamine, etc. are mentioned. 

0 y-A£t#, RF, ANA , & 

[0 0 17] [0017] 

$z%$J\ "CfflV^x V ^ ftP/Wis The cypridina-luciferin derivative which is used 
i/y V y^ft^fofe, jtuiE— by this invention is expressed with said General 

5£ (1) T^^^tbSo ^^Ri formula (1). 

*5 iU^R 2 <£> Jr^Ji: Lt, ^ In the Formula, an example of Ri and R 2 can 

^fvvg, -^^/^x n be mentioned as following, for example, linear 

-/n tVwS.^f y;/n tV>S, or branched C1-C20 alkyl groups such as 

n— y^^/^S, methyl group, ethyl group, n-propyl group, 

t-^f/i/S, ^^^/i^Sx ^ isopropyl group, n- butyl group, such as an 

^vvvll, ^T/fvi'S, jrt^ isobutyl group, t-butyl group, pentyl group, 

yi^S, / ^/l^S, fi/^Sx h hexyl group, heptyl group, octyl group, nonyl 

y xv'A'Sx ^^rtfV/vS, group, decyl group, tri-decyl group, hexadecyl 

4 zi ^/^^(DU^^tcit^ group, and icosyl group; 

^^^(DfiiMW 1 ~ 2 0©7/V C6-C20 aryl groups such as phenyl group, 

3r/vS ; naphthyl group, anthryl group, phenanthryl 

T^F y /^S, 7 zd~l/ f> group, naphthacenyl group, pyrenyl group, and 

y/^iS* ~t7#±~/i'^ t°W perylenyl group; 

\s~fr3£gr<oH%M C7-C19 arylalkyl groups such as benzyl group, 

~ 2 0 (DT y — z^lS ; phenethyl group, diphenyl methyl group, trityl 

v7Ul£. 7x^f;l/S, i?7x radical, tolyl group, xylyl group, cumenyl group, 

~/Vj> h y f/vS, h and mesityl group. 

y 3r y /I'Sk ^ ^ — Even if Ri and R 2 are the same, they are may be 

S> ^i/^/vS^©j^^7- different. 

1 9 (DT y — >\<T )V5r jv^^c^: In the Formula, an example of R 3 can be 
Iff 5^1 kfcX*%Z> 0 Ri k R 2 <t mentioned as following, for example, alkyl 
li^tfcott)^ i^otl^ groups such as methyl group, ethyl group, 
Tt><fcV\ ^4^3 (DMcfcffl k n-propyl group, isopropyl group, n- butyl group, 
Lt, ^/^&^ ^fjv isobutyl group, and t- butyl group; 

n — zfu tVi^S, y alkoxy groups such as methoxy group, ethoxy 

tVi^l^ n - ^f ;i^S> 4 group, n-propoxy group, isopropoxy group, n- 
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fvi'lSx t -yf/^©7/v butoxy group, isobutoxy group, and t- butoxy 

; > h^v^ 31 h^r-> group. 

S 4 n-^D^ ^3-36 , y 7 s However, it is not limited to these. 

[0018] [0018] 

fb¥3§3t£'ti:5l^<£> pH fi % — As for pH at the time of carrying out the 

$&.\z. pH4 — 1 0<D|5IS"C$)6 chemoluminescence, it is desirable that it is 

:t^L<, H^, JBS^JPtK generally the range of pH4-10, and it is 

ftMffi$l<?)?£&&%&Ff&tiX\/^ desirable to choose further the range in which 

<5^ffl£r3iiR1"5 w bfrftt. L the activity of the saccharide hydrolase is 

v\ mti<D pH (DMWZ, tel® maintained. 

(DWtffifeifcfo 5 V The preparation of the above-mentioned pH can 
:fcK&if"Ctf 5 ^ be performed by the public known buffer 

V 'y^.WM^ lift solution or various physiological saline etc., 

tilt, £3&8Mff$u .for example, phosphate buffer, acetic-acid 

WSkffiWi Z. t ^*T* buffer, carbonic acid buffer, and citrate buffer 

I5 0 £ , ^tbb^^l^lc solution, etc is mentioned. 

Tween 2 0 (ICI tk$jlH) & Moreover, to these solutions, it is sufficient to 

<£>#B?St4£iJ£ tcit ^vi'* add surface active agents such as Tween20 (ICI 

/Vsf-^fv' h\ f h7t Ko77 trademark), or organic solvents such as 

N, N-^^W/Vis7 dimethyl sulfoxide, 

5 h\ t?/—^^ fc^VMi^ tetrahydrofuran.N.N-dimethylformamide, 

# / ¥<D^$kMi!&%: 0.0 methanol, and ethanol. It is sufficient to add 

1 ~ 5 0 %8sAP LT h X < > # 0.01 to 50%, preferably 0.05 to 20% to which 

^L<fi, WNj&ftfflrW^tOfc the activity of a saccharide hydrolase does not 

^iTL^V^^i, 0.0 5 fall. 
~2 0%8siDL-tt>«fcv\, 

[0 0 19] [0019] 

iitffB'(t; ! ¥ : 3!3fcS/& Srfr o $*<D jfi As for the temperature at the time of performing 

fgfi— /HS:l3.0~7 0ttf)®ilI|-C said chemoluminescence reaction, it is 
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fcSrti^iK, ftpfcJSAn generally desirable in the range of 0 - 70 

&4ffit&%<Dl£&ffifeTLt£^ degrees C, and it is particularly desirable in the 

<fc9&15 — 60 V,(D$&mx+h range of 15 - 60 degrees C to which the activity 

£Zb £ LV\ of a saccharide hydrolase does not fall. 

[0 0 2 0] [0020] 

WMi^^MWMWM^M^^f^ Immune complex of a saccharide hydrolase 

Itfef ^ K^f^^OSy^^t^^J label immunological active substance and the 

~C fcS^&S^^fSti^K^ immunological active substance which is a 

ffcfix SKfi|j£:#ft measurement object in a sample, furthermore, it 

is sufficient to combine with this measurement 

J®fc5 VMi^tt® £\ £ object and the reacting substances such as the 

tcit, t RJ&i~ & various antibodies, various antigens and 

#IIISffifldnfos ^ftlSflfl^ various proteins, or the reacting solid phase 

J^&5VMi£$ll3ffiffc2&®£ substances such as various solid phase 

^tt^ttS^o [IjfBfi^ antibodies, various solid phase antigens and 

tcpg^^ti^V^^^J 1 ^ b< ft* various immobilization proteins. 

^^^^W-h, i^^Ts^v Although a solid-phase in particular is not 

^77^^, i&y ^^f-Vl/M limited, preferably it can mention titer plate, 

#:7*tf— X % jlyT^f polystyrene latex, polystyrene beads, glass 

=*-—7\ #V 7-7-4 uyj-zL— bead, glass tube, polystyrene tube, magnetic 

?\ M^MMl^s WiffltftL^Ftei? microparticles, iron microparticles, etc., most 

&^\fZ>Z.tfc~(:1*^ ¥f preferably, it can mention titer plate, polystyrene 

L < fi, 9 4 9 — 7* h , *tf latex, and magnetic microparticles. 

[0 0 2 1] [0021] 

[»W©3ft*] [ADVANTAGE OF THE INVENTION] 

#%W©{t^^3t#feloJ:tW& The chemoluminescence procedure and the 

SS'i^^ffifi^ i^¥IS> immunoassay procedure of this invention can 

fgf{i^otfifn&^#TT\ tfAD perform the assay measurement of 

fcftM^MWMtfifos fo<5VM4 immunological active substance which is a 

^K&'MffiMWMfcU*^^ high-sensitivity, highly accurate, is able to 

t\ ^^^<DMfett1&yoX*foZ) perform under mild and conventional 
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&1&¥&f&®E%>l'jli : fc'fe1tt Z> ^ conditions, using a saccharide hydrolysis 
tfttH^^o enzyme labeled antibody or a saccharide 

hydrolase label antigen. 



[0 0 2 2] 



[0022] 



mmm\ [examples] 

J^T^I^SrHifeW-S^^T Based on an Example, it demonstrates this 

Mcfc&i 5 ft , it invention concretely below. 

ittbicPJI^i^ftS t)<DVitf£ This invention is not limited to these. 



[0 0 2 3] 



[0023] 

Reference Example: Synthesis 
cypridina-luciferin derivative 



of the 



wm\ 1 1 

6- (4-p< Y**s-7^-fr) 
-2-^^/W [1. 2 

-a] f^v^- 3 0. 
1 g (0.3 5mmol) V >&t 
2tMJ!>A 1. 1 g (7. 7 5 
mmol) (Dm&Wi^ T± h = 
hy/W5ml *5iU?^<yif y 9 
ml ^TLtzM, ^V^-^y—i/ 
-ZfAK 2.6 g ^Px.^fiT* 

immmwi,tc 0 m^x2, 3, 

4, 6 -r by-o-T±^/v 
-a-D-tfy? h^'yJ^v 
/d;K 0. 1 8 g (0. 4 5 
mmol) t h V * ? V* 

A'fcJ'IMS 0.3 7 g (1.4 3 
mmol) ZMtlX. ^H#B^T 
^iaT'2^M^bfc 0 -t?7-f 



[REFERENCE 1] 

After adding acetonitrile 5 ml and benzene 9 ml 
to the mixture of 6-(4-methoxyphenyl) -2- 
methyl imidazo [ 1,2- a] pyrazine-3-on 0.1g 
(0.35 mmol) and phosphoric-acid disodium 1.1 
g(7.75 mmol), molecular sieve 4 A 2.6g was 
added further and stirred at room temperature 
for 1 hour. Then, 2,3,4,6-tetra-O-acetyl- 
(alpha)-D-galactopyranosyl bromide 0.1 8g 
(0.45 mmol) and trifluoro methanesulfonic acid 
silver 0.37g (1.43 mmol) was added and 
stirred at room temperature under nitrogen 
atmosphere for 2 hours. 

The reaction solution was filtrated with the glass 
filter which covered with cerite, the residue was 
washed by acetonitrile and benzene. 
After distilling off the solvent of filtrate and 
washings, 15 ml of methylene chloride and 10 
ml of an aqueous saturated solution of sodium 
hydrogencarbonate-sodium chloride was 
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-fe ^ - h V /Woit^i/if >\z added to the residue and stirred, then the 

Tgfcrf-UfCo Ji^joit/gfe^© insoluble matter was removed by filtration with 

*Jfcfce*Lfc8U mt/^-^ glass filter. 

VI 5 ml &U<f&ft]^$bR^7' After separating the methylene chloride layer of 

h V $ A — Jt&Tk 1 0 ml a filtrate, it was dried with the sodium sulfate. 

x.x fll^L, ^Fi^#)Sr^f7^7 After distilling off the solvent, the obtained oily 

y( — icXWl 9 BfcWc matter was purified by a silica-gel column (30% 

(Dtiiiikt =?■ wyMtefrfflh'tc acetone-benzene) and medium-pressure 

h y tyMZ-X^Mk^ column chromatography. The target material of 

frofco %bfi 6-(4-methoxyphenyl) -2- methyl- 3-(tetra- O- 

7cf&$#j£: y # y/V^7 7 A acetyl- (beta)-D-galactopyranosyl oxy) imidazo 

( 3 0 %T± h y—^ls-gy) [1,2-a] pyrazine was obtained with the yield of 

fcWffi*7A^Dv 0.08g (0.14 mmol) and 39% . 

6- h*~>7*=- fr) 

-2-/^-3- (fl-7- 
0-Ti?5vV- 0 -D-tf7? 

(l, 2- a] \?7i?yi>W& 
0.0 8 g (0. 1 4 mmol), 
3 9%T*#^tlfc 0 

[0 0 24] [0024] 

F/^r-^&yT^^ Spectrum data are shown below. 

t 0 MS(FAB): 586 (M+H) + ,256 

MS(FAB) : 586 (M+H) + , Exact MS: 586.1995; 

256 CalcdforC 2 8H320iiN 3 : 586.2037 
Exact MS: 586.1995; 
Calcd for C28H32O11N3: 
586.2037 

[0 0 2 5] [0025] 

2 Reference Example 2 

6— (4—^ h*\/7 ^—fr) After adding methanol 3.5 ml and 1.8 ml of 

— 2 — / 3 — (f h7- concentrated-ammonia water to 0.05g (0.09 

O-Tir^/v- 0 -D-tfy? mmol) of 6-(4-methoxyphenyl) -2- methyl- 
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wvt^i/) 4 x?*/ 3-(tetra- 0- acetyl- (beta)-D-galactopyranosyl 

[ 1 , 2 — a ) i?y 0.0 oxy) imidazo [1,2-a] pyrazine , it was stirred at 

5 g (0. 0 9 mmol) $ J — 40 degrees C for 6 hours and 30 minutes. 

)V 3.5 ml k-UkTls^^-Tit. 1. The white precipitation was obtained by filtration 

8 ml 5r^)Dx.fc^ N 4 0 < C"C6Nf and recrystallization was performed from 
M3 0^Lfc. methanol. The target material of 
fltlx U ^ ^ / — £>ff£aiH 3-((beta)-D-galactopyranosyl 

Srf? 5 £ @ #J<£> 3 — ( 0 — D— oxy)-6-(4-methoxyphenyl) -2- methyl imidazo [1 , 

139 ht'y / is/v^-^-i/) — 6 2-a] pyrazine was obtained with yield of 0.03g 

- h*i/7 =. - (0.07m mol) and 78%. 

[1, 2- 

a] fc^v^S 0.0 3 g (0.0 
7 mmol ) W7 8%-?#t>;ft 

[0 0 2 6] [0026] 

h/^T — f jtltXTfcTjk Spectrum data are shown below. 

-To MS(FAB): 418 (M+H) + 
MS(FAB) : 418 (M+H) + 

[0 0 2 7] [0027] 

Hftgfij Example 

9 4 h (Maxisorp To each of 16 wells of a titer plate (Maxisorp 
F16 Black; NUNCli) <D\ 6 £ F16 Black; NUNC Company), 5.0 
^/uiD&xltZ^ 10 0mM V y microgram(s)/ml Goat Anti Mouse 1gG 
Bftttfffflg (pH7. 5) \zWR\,tz. dissolved in a 100-mM phosphate buffer 
5. 0 ix g / ml <D Goat Anti (pH7.5) was added, and it was incubated at 4 
Mouse 1gG & 1 0 0 nMz.Xy degrees C for 12hours. After the completion of 
4 < C"C 1 2 B#PdW y%-3.s<— h incubation, each 16 wells was washed 3 times 
Ltz 0 -iV^-zn.^— hi&t-T^ by 10 mM phosphate buffer solution (pH7.5) 
4r 1 6 ^i/vSr, 0. 5 % Tween which was added 0.5% Tween 20 and 150 mM 
20 , 1 5 OmM NaCI L NaCI. Then 300 microliter of 10 mM phosphate 
tz 1 0 mM V ym&ffife. (pH7. buffer solution (pH7.5) which was added 5% 
5) •C3|Hi5lc}£Lfco Z^fe, bovine serum albumin, 0.5% Tween 20, and 
5 % £ v-jfirtf T/w:/ ^ V % 0. 150 mM NaCI was added to each well and it 
5 % Tween 20 > 15 0 mM was incubated at 2 5 degrees C for 2 hours. 
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NaCI Sr^P Ltz 1 OmM V > After the completion of incubation, the solution 

S8lSSf?R (pH7. 5 ) g^^r^ £ of each well was removed by the decantation. 

zl;v\z 3 0 0 /z 1 Mz-X^ 2 After that, to each well, 100 microliter of six 

5 < C - C2^ra^ ^^ra^— h t sorts of each concentration of Mouse IgG (0 

fc 0 >f y*^— hmT'&, & fmol/ml, 2 fmol/ml, 10 fmol/ml, 50 fmol/ml, 250 

# xyi/©ii$:r # ^t 1 — 2/ a fmol/ml, and 1250 fmol/ml) which was dissolved 

>\Z& V^LtCoZV^ 5% in 10 mM phosphate buffer solution( pH7.5) 

^i^jfeffT/^^^^^ 0. 5 % adding the 5% bovine serum albumin and 0.5% 

Tween 20 , 1 5 0 mM NaCI Tween 20 was added and it was incubated at 

%ffiJ]\\Ltzl OmM V>MWl 2 5 degrees C for 30 minutes. After the 

ij£ (pH7. 5 ) \zffi$$ Istc^ 0 fmol completion of incubation, each well was washed 

/mU 2 fmol/mU 1 0 fmol/ 3 times by 1 0 mM phosphate buffer solution (pH 

mU 5 Ofmol/mU 2 5 Ofmol 7.5) which was added 0.5% Tween 20 and 150 

/ml, 1 2 5 0 fmol/ml <D mM NaCI. After that, to each 16 well, 100 

Mouse IgG (D 6M(D&Wk£t : fc microliter of (beta)-galactosidase label anti 

&$*MZ1 0 0 /x lflnx-T, mouse lgG(AMERICAN QUALEX Company) 

2 5tT3 0#IW>f ^^r^^<— which was diluted 1000 times with the 10-mM 

h LfCo-f y**-^— ^|lTi^ phosphate buffer solution (pH7.5) adding the 

6 # ^ /V £ , 0. 5 % Tween bovine serum albumin, 0.5% Tween 20, and 
20 , 1 5 0 mM Nad SrS&tJP L 150 mM NaCI was added and it was incubated 
tz 1 0 mM y ^KftWiac (pH7. at 25 degrees C for 30 minutes. 

5) T3 0$fc#-Lfc o ^tf>1&> After the completion of incubation, each well 

£ v'jhfpr T )Vzf 5 ^ , 0. 5 % was washed 3 times by the 10-mM phosphate 

Tween 20, 1 5 0 mM NaCI buffer solution (pH7.5) which was added 0.5% 

Ltz 1 0 mM V Tween 20 and 150 mM NaCI. 

(pH7.5) tlOO O^^rlR After that, to each well, 100 microliter of the 

Ltz, 0 — 1Sy ? h V^—if^i mixture solution of 1 volume of dimethyl 

filfc anti mouse IgG sulfoxide solution containing 100 microM of 

(AMERICAN QUALEX |±) £ 3-((beta)-D-galactopyranosyl 

#1 6 # ^Mz 1 0 0 ii 1 1)Wtl oxy )-6-(4-methoxyphenyl) -2- methyl imidazo 

2 5°C~C3 O^PbH y*czL [1,2-a] pyrazine which was obtained with 

h Lfc 0 4 ✓'^a.^— Reference Example 2 and 9 volume of 200 

7 t& ^ & £ * /w £ , 0.5% m M phosphate buffer solution (pH8.0) adding 1 
Tween 20, 15 OmM NaCI mM MgCI 2 . was added. 
£®JPLfclOmM V >^kW$ It was incubated at 35 degrees C for 10 

(pH7. 5) T* ZMflcW LtZo minutes, then each well was measured for 10 
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100/xM 3— ( 0 — D — iJ Co., Ltd.), and the luminescence count number 



7 9 h f 7 / i/JV***/) - 6 
- (4-^ Y*i/7 ^~JV) - 
2-^f/W5^/ [1, 2- 
a] t'7^y©^yf;WM 
* *s YmW. 1 1 mM 

MgCI 2 Sr^nLfc, 2 0 0mM 

y vwmm. (phs.o) 

o o ix i a&anur* 3 s'c-ei 

LUMINOUS CT-900D(*V T-V 

hoyft) ldT#^3i/wSrl 0 

yhatTOHu sD,cvffi(%) 



was obtained. 

The measurement count number at each 
concentration, a mean value, SD, and CV value 
(%) were shown in Table 1 . 



[0 0 2 8] 



[0028] 



im 1 ] [TABLE 1] 

^ 1 $ > b Table 1 Measurement count number, mean 

9k, SD, CVfjt (%) value, SD, CV value (%) 



Mouse IgG 
10 50 
1250 



2 

250 



Mouse IgG 
50 250 



0 

1250 



10 



(fmol/ml) 



(fmol/ml) 



89 



— 89 

330 
97 96 



97 



90 



100 



97 



123 



124 



217 



212 
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100 123 217 313 
330 

96 90 

97 124 212 
313 

93 91 93 91 95 115 206 
95 115 206 333 

333 85 85 88 122 218 

85 85 314 

88 122 218 78 77 89 113 224 
314 332 

78 77 80 79 82 125 212 

89 113 224 360 
332 

80 79 

82 125 212 
360 

78 79 78 79 80 129 222 

80 129 222 361 

361 68 75 79 108 284 

68 75 391 

79 108 284 94 91 97 132 231 
391 372 

94 91 92 88 88 110 214 
97 132 231 362 

372 

92 88 

88 110 214 
362 

92 92 92 92 80 115 243 

80 115 243 387 

387 83 86 90 111 224 

83 86 346 
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90 
346 

94 
346 

91 
371 



111 



93 



117 



76 



119 



224 93 
346 
71 76 
217 371 

80 
224 



71 



80 



94 



91 



117 



119 



217 



224 



94 
423 

86 
370 



89.4 
356.9 



76 



117 



76 



121 



75 76 
224 423 
76 
80 370 



241 



84.3 83.5 
118.8 225.8 



75 



80 



Mean value 
89.4 118.8 



94 



86 



117 



121 



224 



241 



84.3 83.5 
225.8 356.9 



S D 8.5 
6.6 6.8 
29.4 

CVt (%) 10.1 
7.4 5.8 8.2 

8.3 



7.5 S D 8.5 7.5 6.6 6.8 
18.4 18.4 29.4 

CV value (%) 10.1 9.0 7.4 

9.0 5.8 8.2 8.3 



As is clear from Table 1, according to this 
invention it can measure to 50 fmol/ml. 



ili95 0 fmol/ml £T*$!|£ 
[0 0 2 9] [0029] 
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MMM<D1 OO/zM 3- (j3 
-D-;0 h ¥7 S *siv*$r 
is) -6- h^7i 

[1, 2 -a] t°7v^tf>ftfc> 
<9{C X 2 5mM2-= M7i 

K**tt«rJBV*"C3 5*CT-1 0 

^y^a^-MH*, 2 

0 OmM O&SW- h y PAJgjfc 
£#!7;c/WC 1 0 0 /x 1 ^JPL 

- (DINATEC ft) ICT^-^rc 
/wo 4 1 Onm -e<£>B&7fc^£:5fc 
£>fc 0 #*^OiH^* * ^ hit 
n-M%, SD, CVffi (%) fig 
2 (Ctf UfCo 



Comparative Example 

Instead of 100 micronM 

3-((beta)-D-galactopyranosyl 
oxy )-6-(4-methoxyphenyl) -2- methyl imidazo 
[1,2-a] pyrazine of an Example, 
25-mM2-nitrophenyl- (beta)-D 
galactopyranoside aqueous solution was used, 
and after the completion of incubation at 35 
degrees C for 10 minutes, 100 microliter of 
200 mM sodium-carbonate solution was added 
to each well. After that, the absorbence of 
each well was measured at 410 nml by the 
microplate reader (Dynatec Inc.). 
The measurement count number of each 
concentration, a mean value, SD, and CV value 
(%) were shown in Table 2. 



[0 0 3 01 



[0030] 



[312] [TABLE 2] 

^ 2 Wfcji $ > V Table 2 Measurement count number, mean 
SfC, SD, CVffi (%) value, SD, CV value (%) 



Mouse IgG 0 
10 50 
1250 



2 

250 



Mouse IgG 
50 250 



1250 



10 



(fmol/ml) 



(fmol/ml) 



0.044 0.042 0.085 0.095 0.274 

0.48 

0.044 0.042 0.055 0.062 0.062 0.111 0.303 
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0.085 0.095 0.274 0.53 

0.48 

0.055 0.062 
0.062 0.111 0.303 

0.53 



0.068 
0.064 0.093 
0.584 

0.055 
0.107 0.094 
0.594 

0.056 
0.053 0.095 
0.616 

0.064 
0.079 0.093 
0.517 



0.074 0.068 0.074 
0.303 0.584 

0.055 0.085 
0.085 0.594 

0.297 0.056 0.065 

0.616 

0.065 0.064 0.068 
0.297 0.517 

0.068 
0.286 



0.064 0.093 0.303 

0.107 0.094 0.297 

0.053 0.095 0.297 

0.079 0.093 0.286 



0.03 

0.059 0.125 
0.558 

0.064 
0.067 0.094 
0.549 

0.047 
0.062 0.099 
0.461 

0.079 
0.098 0.108 
0.513 

0.064 
0.068 0.096 
0.522 

0.053 



0.064 0.03 0.064 
0.247 0.558 

0.064 0.03 
0.03 0.549 

0.315 0.047 0.056 

0.461 

0.056 0.079 0.068 
0.271 0.513 

0.068 
0.279 



0.083 0.064 0.083 
0.32 0.522 

0.053 0.056 
0.056 0.549 



0.059 0.125 0.247 

0.067 0.094 0.315 

0.062 0.099 0.271 

0.098 0.108 0.279 



0.068 0.096 0.32 
0.086 0.095 0.264 
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0.086 0.095 0.264 0.068 0.04 0.074 0.12 0.31 

0.549 0.484 

0.068 0.04 0.056 0.082 0.065 0.121 0.31 

0.074 0.12 0.31 0.616 

0.484 

0.056 0.082 

0.065 0.121 0.31 

0.616 

0.062 0.064 0.062 0.064 0.101 0.094 0.269 

0.101 0.094 0.269 0.539 

0.539 0.02 0.026 0.059 0.093 0.274 

0.02 0.026 0.573 

0.059 0.093 0.274 

0.573 Mean value 0.0553 0.0603 
0.0743 0.1016 0.2887 0.5428 



*P J£ m 0.0553 
0.0603 0.0743 0.1016 
0.2887 0.5428 



S D 0.0147 S D 0.0147 0.0180 0.0166 0.0114 

0.0180 0.0166 0.0114 0.0211 0.0466 

0.0211 0.0466 CV value (%) 26.6 29.8 22.3 

CVf(%) 26.6 29.8 11.2 7.3 8.6 

22.3 11.2 7.3 

8.6 As is clear from Table 2, it can measure to 50 
250fmol/ml. 



^2 <fc V 2 5 Ofmol/ml £T*$J 

Z>0 
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